Establishment of the reproductive function and transient fertility of female rats lacking primordial follicle stock after fetal gamma-irradiation.
In mammals, the primordial follicle stock is not renewable, and its size, therefore, limits the reproductive life span of the female. In this study we have investigated the morphological and functional differentiation of dysgenesic ovaries in female rats exposed in utero to 1.5 Gy gamma-irradiation. As a consequence of the severe depletion in oocytes, females evidenced premature ovarian failure from 6 months on. Nevertheless, puberty onset and fertility at the beginning of reproductive life were similar to those of controls. The differentiation and evolution of the entire follicular population were followed during the immature period, using follicle counts, in situ hybridization of follicular maturation markers, and analysis of atresia. Primordial follicles were much more affected by irradiation (1.4-1.9% of controls) than growing follicles (30-45% of controls). As the very low number of primordial follicles remained constant throughout this period, it may be considered that the growing follicle pool plays the role of follicular reserve, permitting the transient normal fertility of irradiated females. Within the neonatal period, primary and secondary follicles, as revealed by proliferating cell nuclear antigen immunostaining, remain quiescent longer in irradiated than in control ovaries. Consequently, the majority of the most mature follicles (i.e. the first follicular wave) characterized by a high expression of aromatase transcripts during the infantile period, are missing in irradiated ovaries. Concomitantly, the 17beta-estradiol plasma peak is absent, and plasma FSH levels are higher than those in control females. In conclusion, these observations emphasize that the female reproductive life span depends not merely on the size of the primordial follicle stock, but also on the entire follicle complement as well as follicular dynamics during the immature period.